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Typical Research Workflow

Hypothesize 
and Design

Data Collection

Data 
Processing

Data Analysis

Create/publish 
Outputs
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Research Workflow - Time

Analysis & Outputs Collecting & Processing
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Spatial Subsetting – Point(s) & Polygon(s)

Layer/Variable Subsetting

Temporal Aggregation & Subsetting

Reprojection

Reformatting

Interactive Visualizations

Quality Data (Decoded)

Metadata & Provenance

What can 
AppEEARS do?
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Terra and Aqua Moderate Resolution Imaging 
Spectroradiometer (MODIS) - Land (tiled)

NASA MEaSUREs Web-Enabled Landsat 
Data (WELD) CONUS & AK

NASA MEaSUREs Shuttle Radar 
Topography Mission (SRTM) v3

UN-Adjusted Gridded Population of the 
World v4

Terra and Aqua MODIS – Snow (tiled)

LP 
DAAC

LP 
DAAC

LP 
DAAC

SEDAC

NSIDC 
DAAC

What datasets 
are available in 

AppEEARS?



Demo

https://lpdaacsvc.cr.usgs.gov/appeears/
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Use Cases
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Use Case – Ameriflux Point 
Sample
• Researcher: Gil

• Objective: Intercompare and evaluate vegetation 
productivity using satellite remote sensing 
observations and measurements taken from 
Ameriflux sites
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 198 Point Locations

 Touches 3936 files

 Extracts and decode QA

 ~ 17 hrs to complete
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Use Case – User Drawn feature

• Researcher: John (not a researcher, but AppEEARS 
is really easy to use!)

• Objective: Interested in visualizing how population 
densities have changed in and around the DC 
metropolitan area…and why not add some land 
surface temperature too because AppEEARS can do 
that!
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 Single user-drawn feature

 Touches 771 files

 Extracts QA layer

 Creates QA lookup table

 772 Output GeoTIFFS
(Clipped to feature boundary)

 ~ 2 minutes to complete
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AppEEARS Area Statistics
Aggregated Box and Whisker plot Aggregated Quality Bar chart
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AppEEARS GeoTIFF Outputs
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AppEEARS GeoTIFF Metadata
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Use Case – Snow Zones

• Researcher: Lindsey

• Objective: Create snow zone maps for the western 
United States and evaluate how meteorological and 
topographic variables impact snow zone extent and 
persistence. 

Moore C, Kampf S, Stone B, Richer E. 2015. A GIS-based method for defining 
snow zones: application to the Western United States. Geocarto Int. 3(1): 62–
81, doi: 10.1080/10106049.2014.885089.
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Study Area 
• Western United States

• 11 States

• Single feature shapefile

Time Span
• 2000 – 2010

• January 1st – Jul 1st

Datasets
• MODIS 8d/500 m Snow

• Snow Cover

• Snow Extent

• MODIS 8d/1,000 m LST

• LST

• NASA SRTM 3 arc second

• Elevation

Format
• GeoTIFF

Projection
• Sinusoidal

MOD11A2.006
LST_Day_1km

MOD11A2.006
QC_Day

MOD10A2.006
8_Day_Snow_Cover

SRTMGL3

Elevation

Without 

AppEEARS

• 7,852 files

• 20.26 GB

With 

AppEEARS

• 988 files

• 3.4 GB

Time to Complete
• ~ 1 hr
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Use Case – Assessing Fuel 
Treatments
• Researcher: Chris

• Objective: Understand how forest management 
practices impact wildfire severity in fire-prone 
ecosystems.

Wimberly M, Cochrane M, Baer A, Pabst K. 2009. Assessing Fuel Treatment 
Effectiveness Using Satellite Imagery and Spatial Statistics. Ecological 
Applications. 19(6):1377-1384, doi:10.1890/08-1685.1
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Study Area 
• Camp 32 Fire (Montana)

• School Fire (Washington)

• Warm Fire (Arizona)

Multi-feature shapefiles

25 features total

Time Span
• 2005-2006

Datasets
WELD CONUS Weekly/30m

• (B4, B7, NDVI)

MODIS 8d/500m Surface Reflectance

• (B2, B7)

MODIS 16d/250m VI

• (NDVI)

Format
• NetCDF

Projection
• CONUS Albers EA

WELDUSWK V015

Band4_TOA_REF

MOD09A1.006

Surf_refl_b02

Feature 1

Plus the remaining 

features & variables 

Without 

AppEEARS

• 900 files

• ~ 101 GB

With 

AppEEARS

• 75 files

• 0.009 GB
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What’s Next for AppEEARS
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New 
Datasets

S-NPP NASA Visible Infrared Imaging Radiometer Suite (VIIRS) – Surface Reflectance 
(tiled) – LP DAAC

Soil Moisture Active Passive (SMAP) – NSIDC

Additional MODIS Version 6 Data Products – LP DAAC 

Daymet (Gridded estimates of daily weather parameters for North America) – ORNL 
DAAC

Landsat Analysis Ready Data (ARD) – USGS 

New 
Functionality

AppEEARS API

AppEEARS to NGAP



Give us your Feedback!

“By the way, being an environmental 
epidemiologist (Health sector) I would like 
really to thank you for the AρρEEARS that 

makes exploration of data simple, ultra efficient 
and the last but not the least in this field quick ! 

This was needed.

The UI is splendid and user-friendly.
Warm congratulations to all people who 

contributed to make it.”

"I wish I had this 
in grad school“

“… this tool alone is going to 
eliminate 90% of his busy work, 

i.e. downloading images and 
making time-series plots.

I'm sure they'll find some more 
busy work for him though!"

x 100

NASA Applied Remote Sensing Training 
(ARSET) group has featured AppEEARS as an 

easy to use tool for their applications users in 
the land community
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https://lpdaacsvc.cr.usgs.gov/appeears/feedback
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